Isolates of Xanthomonas translucens f .sp. oryzicola readily produced phenylalanine deaminase 1 day after inoculation and tyrosinase and 0-glucosidase 4 days after inoculation, but isolates of Xanthomonas oryzae showed no such enzymatic activities by the methods employed. These differences easily distinguish bacterial blight of rice (caused by X. oryzae) from leaf streak of rice (caused by X . translucens f.sp. oryzicola).
Isolates of Xanthomonas translucens f .sp. oryzicola readily produced phenylalanine deaminase 1 day after inoculation and tyrosinase and 0-glucosidase 4 days after inoculation, but isolates of Xanthomonas oryzae showed no such enzymatic activities by the methods employed. These differences easily distinguish bacterial blight of rice (caused by X. oryzae) from leaf streak of rice (caused by X . translucens f.sp. oryzicola).
In the tropics the two most common bacterial diseases of the rice plant are blight and leaf streak. Bacterial blight, known for many years, is caused by Xanthomonas oryzae (Uyeda and Ishiyama) Dowson (3). Fang et al. (5) distinguished leaf streak from blight and named the leaf-streak pathogen Xanthomonas oryzicola. Since then conflicting reports on the naming of the leaf-streak organism ( 1, 6 , 12) began to appear. Pordesimo (12) , working with a bacterial disease of rice in the Philippines, which he thought was bacterial blight, proposed that X . oryzae be revised to X . translucens All the authors mentioned failed to differentiate the pathogens from one another by physiological characteristics. This paper reports a study aimed at determining whether specific enzymatic tests can readily distinguish one pathogen from the other.
MATERIALS AND METHODS
Bacterial cultures. Forty isolates of X. oryzae and 16 isolates of X. translucens f.sp. oryzicola were selected from the bacterial stock cultures of the Plant Pathology Department of the International Rice Research Institute, Manila. The cultures were maintained on Wakimoto (18) agar slants (potato, 300 g; Ca(N0, ), )*4H, 0, 0.5 g; Na, HPO, 12H, 0, 2.0 g; peptone, 5.0 g; sucrose, 15.0 g; agar, 20.0 g; distilled water, 1,000 ml; pH adjusted to 6.8 to 7.0) in a deep freezer at -30 C. Twenty-four-hour-old agar slant cultures were used in inoculating test media, and they were incubated at +28 C after inoculation.
tained by the method of Thornley (17) , and asparagine hydrolase was tested similarly with 1% L-asparagine, whereas arginine decarboxylase and phenylalanine deaminase were determined by using the procedures described by Skerman (14). Catalase was detected with 10 vol of H,O,, and oxidase was t e s t e d w i t h 1 5% N,N-d i m e t hyl-p-phenylenediammonium dichloride (Merck) according to Kovacs (9) and Ewing and Johnson (4). Similarly, tyrosinase was demonstrated with L-tyrosine (19) and 0-glucosidase with 0.5% arbutin (8) after 4 days of incubation. Esculin hydrolysis was observed by the method of Sneath (15). Lipase was detected by the method of Sierra (13) , and urease was tested in Christensen urea-agar medium (2). Table 1 shows translucens f.sp. pathogen, and of terium, produced
Biochemical tests. Arginine hydrolase was ascer-

RESULTS
AND DISCUSSION
that all the isolates of X . oryzicola, the leaf-streak X . oryzae, the blight baccatalase and lipase, and hydrolyzed esculin, but they reacted negatively to tests for arginine hydrolase and decarboxylase, asparagine hydrolase, cytochrome oxidase, and urease. The leaf-streak cultures differed distinctly from those of blight in their ability to produce P-glucosidase, tyrosinase, and phenyl- alanine deaminase. Recently, Sridhar et al. (1 6) reported that lipid globules are readily discolored in response t o leaf-streak infection. Also, it is evident that phenols are localized in the butiliform cells and in the lipid bodies.
Neish (1 1) showed that a wide variety of aromatic compounds which play a key role in the phenol metabolism of hosts are formed from phenylalanine deaminase and tyrosinase, respectively. Hildebrand and Schroth (7) reported that the hydrolysis of glucoside arbutin by 0-glucosidase yielded a variety of quinones. The reddening of the lipid droplets in rice leaf tissues during the early stages of leaf-streak development, the browning of the lesion, and the restriction of its development suggest that the three enzymes play a role in forming a complex of melanoid pigments caused by polymerization of quinones. REPRINT REQUESTS
